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Summary 



The references and patents cited include several reports for obtaining amorphous 
aluminum phosphate films and bulk materials using both vapor-deposited and solution- 
derived methods. As is well known in the art, the chemical structure or composition of 
the final product of aluminum phosphate, whether obtained from pyrolysis or other 
methods, is different in each case such that the properties of the final product are well 
differentiated. The material of the Invention is unique in its microstructure, composition, 
and properties compared to all prior art methods. The stability of the amorphous 
aluminum phosphate taught in US patent 6,461,415 to above 1400 °C clearly suggest that 
the chemical structure or composition of the material must be unique at room temperature 
in order to exhibit such high temperature properties. The precursor and raw materials 
used in synthesis of the material of the Invention are entirely different from the prior art 
methods leading to the uniqueness of the final product comprising of substantially 
amorphous form of aluminum phosphate over a wide range of Al/P ratios. Thus both the 
product and process utilized are unique and is clearly differentiated from prior art 
methods. 

Composite forms of the Inventive Material, such as a layer on a substrate, also constitute 
novelty and uniqueness. There are essentially three references that provide alternate 
ways of yielding amorphous aluminum phosphate on a substrate and the following 
arguments clearly distinguishes the product obtainable from the prior art references to 
that of the Inventive Material: 

JL UK Patent 1 , 45 1 , 1 451early states that their chemical composition of the 
aluminum phosphate is A1P04.X H20 which is a hydrated form of aluminum 
phosphate. Hydrated and hydroxide forms of phosphates of aluminum and other 
metals are well known in the paint industry for serving as primer layers. The use 
aluminum phosphate composition in the patent provides better corrosion 
protection. The deposition temperatures used in the patent do not exceed 90C 
(substrate is immersed in hot solution). There is no heat treatment after 
deposition to drive off the water associated with the precursor solution and hence 
the composition is enriched with water of hydration. The composition of the 
Inventive Material is substantially free of any water and contains primarily 
amorphous aluminum phosphate. (Do we need differentiate adsorbed water from 
composition of bulk water?) 

2. Publications reference related to formation of aluminum phosphate derived from 
pyrolysis of tributyl phosphate and aluminum acetylacetonate dissolved in 
ethanol. Based on techniques such as X-ray absorption near edge structure 
(XANES), Extended X-ray absorption fine structure (EXAFS) and Transmission 
electrtron microscopy (TEM) the authors suggests that there are two types of 
aggregates, the first based on the structure of tridymite AIPO4 ("tridymite 
clusters") and the second, based on the structure of amorphous alumina 
(amorphous "alumina clusters"). Pyrolysis of tributyl phosphate together with 
aluminum acetylacetonate gives "tridymite clusters". Pyrolysis of aluminum 



acetylacetonate alone resulting in the formation of "free" amorphous "alumina 
clusters" part that consists of aluminum not bonded to any phosphorus. These 
observations were supported by XANES data recorded at Al K-edge. Thin films 
with P-rich composition show XANES spectrum with absorption energy peaks 
closer to that of crystalline AIPO4 (Berlinite) and Al-rich compositions show 
XANES spectrum closer to energy values observed for alumina. The XANES 
spectra of the thins films of both P-rich and Al-rich shows it to be a weighted 
addition of the AIPO4 and alumina spectra indicating the presence of these two 
types of aggregates are present in the thin films reported in the prior art. In 
contrast to the prior art material, the present Inventive Material composition of 
amorphous aluminum phosphate is substantially homogenous and free of 
aggregates and do not contain amorphous alumina. 

3. UK 1, 322, 726 and associated references describe a unique route to obtain 
amorphous aluminum phosphate, but their final product contains at least 1 wt% 
chlorine dispersed within the amorphous aluminum phosphate film. The 
Inventive Material is substantially free of chlorine, thus differentiating the product 
clearly from prior art. 



